Background {#Sec1}
==========

Computers, video games, and technological devices are part of most young people's everyday lives. Prolonged and improper use of the internet and related products may result in harmful effects, including internet gaming disorder (IGD). Children may be particularly vulnerable as their abilities and tendencies to self-regulate are not fully developed, and they are prone to spending prolonged periods playing internet games and using the internet for other purposes \[[@CR1]\].

The family typically plays an important role in influencing socialization in the early years of life \[[@CR2]\]. The parents' marital relationship is usually an important influence on child development \[[@CR3]\]. Children's exposure to parental marital conflict may increase risky behavioral and emotional problems \[[@CR4], [@CR5]\], including internet addiction in adolescents and young adults \[[@CR6]--[@CR9]\]. While parental marital conflict is a potential risk factor for IGD in children, little is known about the mechanisms underlying the relationship between parental conflict and IGD propensity.

Frequent exposure to high levels of marital conflict may result in poor parent-child attachment \[[@CR10]\]. Robust relationships between parents and their children typically promote maturation into emotionally stable, well-adjusted adults, whereas poor attachment relationships may lead to insecurity, anger, and acting-out among children \[[@CR11], [@CR12]\]. Thus, parents may contribute importantly to supporting and protecting their child's psychosocial development by promoting self-esteem through close and warm relationships during childhood \[[@CR13]\]. Childhood is a critical period for establishing self-esteem and lower levels of self-esteem have been associated with risky behaviors, such as substance use and delinquency \[[@CR14]--[@CR16]\].

Historically, studies grounded in the attachment theory have focused primarily on the mother-infant relationship, while attachment to the father has been shown to be positively related with higher levels of self-esteem in school-aged children \[[@CR17]\]. A previous study reported that roles of father and mother differentially effected on adolescents' problematic internet use \[[@CR18]\].

The theoretical framework of the study is based on the attachment theory. According to the attachment theory, family harmony and openness were linked with secure attachment \[[@CR11]\]. The relationships with parents impact the formation of an internal working model of attachment. Internal working models are generally conceptualized as beliefs on the self and others. Poorer and conflicting family relationship can be affected development of IGD. Game players have been found to depend on gaming to gain self-esteem, to compensate for weak self-image by exhibiting mastery, escaping reality or overcoming difficulties in social interaction \[[@CR19], [@CR20]\]. A hypothetical model is presented in Fig. [1](#Fig1){ref-type="fig"}. Fig. 1Hypothetical model

To the best of our knowledge, no study has investigated the mechanisms connecting parental marital conflict with increases in IGD features over time among pre-adolescent children. We examined whether parent-child attachment via self-esteem at baseline might mediate the relationship between parental marital conflict and increases in IGD features in children from baseline to a 12-month follow-up visit.

Method {#Sec2}
======

Participants {#Sec3}
------------

This study was conducted using a subsample of the Internet User Cohort for Unbiased Recognition of Gaming Disorder in Early Adolescence (iCURE) study, which is an ongoing prospective cohort study in Korea. Children and adolescents aged 9, 10, and 13 participated in the iCURE study. The protocol for the iCURE study was published previously \[[@CR21]\]. Three-hundred-and-ninety-nine pre-teens aged between 9 and 10 participated in the iCURE study from an eligible population of 1061 students at six elementary schools in the cities of Seoul and Uijungbu. To examine possible mediating effects of parent-child attachment through self-esteem in the relationship between parental marital conflict and increases in IGD features in children, we included students who met the following criteria: anyone classified as a "non-case of high risk of IGD" in the initial assessment, anyone living with both parents, and current game use at baseline. A "children at low risk for IGD" was defined as a student with a total score of \< 10 in the Internet Game Use-Elicited Symptom Screen (IGUESS) survey. A current game user was defined as having played games over the past year. Of 399 pre-teens aged between 9 and 10, 294 children met the inclusion criteria. To investigate the effect of parental marital conflict on increases in IGD features at 12 months, we excluded 26 participants who did not complete a 12-month follow-up assessment, leaving 268 children in the final analysis.

Written informed consents were acquired from all participants and their parents or legal guardians following explanation of the nature of the principles of research, including confidentiality and the freedom of choice to participate. This study received approval from the Institutional Review Board of The Catholic University of Korea for data analysis (MC19ENSI0001). The iCURE data management board released de-identified iCURE data.

Measurements {#Sec4}
------------

### Data collection {#Sec5}

Data collection was conducted at the above-mentioned schools during school hours. In the baseline assessment, pre-teens aged between 9 and 10 completed the questionnaires in a class setting; a research assistant read the questions with a standard script to help with comprehension and minimize time demands. In the 12-month follow-up assessments, all students completed the questionnaires on their own, using a web-based self-administration method, with a supervising research assistant available to answer questions. Average times spent playing internet games during weekdays and weekends (days and minutes) were obtained from the iCURE study baseline data. One of each child's parents completed a demographic questionnaire at the participant's home or at a private space at the school, according to the participant's preference. The parental questionnaire was administered by trained interviewers at the baseline interview in which, the parents' year of education, employment status, and socioeconomic status (SES) data were obtained.

### Parental marital conflict {#Sec6}

Level of parental marital conflict was measured by the Children's Perception of Intraparental Conflict Scale (CPIC), which was developed by Grych, Seid and Fincham (1992) \[[@CR22]\]. We used a Korean version of the CPIC which demonstrated good reliability and validity for assessing parental marital conflict at baseline \[[@CR23]\]. Although the full version of the CPIC consists of 49 questions, we only adopted the characters of conflict subscale, which contained 19 items \[[@CR24]\] and included four dimensions: conflict frequency (four questions), conflict intensity (five questions), (lack of) conflict resolution (seven questions), and stability of conflict (three questions) to measure children's perception of their parents' marital conflicts by conducting a confirmatory factor analysis. The response format was a five-point Likert scale ranging from 1 (never) to 5 (always). Total scores ranged from 19 to 95. Cronbach's alpha is 0.90 for this subscale.

### Parent-child attachment {#Sec7}

Parent-child attachment was measured by the Inventory of Parent and Peer Attachment-Revised version (IPPA-R) \[[@CR25]\] at baseline. The questionnaire was developed to assess children's perceptions of the positive and negative affective/cognitive dimensions of their relationship with their parents, and the questionnaire aimed to be a strong measure of psychological security. We used a Korean version of the IPPA-R in the current study \[[@CR26]\]. The IPPA-R is a 25-item questionnaire with responses on a five-point scale, ranging from 1 ("almost never or never true") to 5 ("almost always or always true"), with higher scores indicating stronger attachment. Children reported on father-child attachment (25 questions) and mother-child attachment (25 questions) separately. The Cronbach's alphas of the IPPA-R in the original version were 0.87 in mothers and 0.89 in fathers, and in the present study they were 0.93 and 0.93, respectively.

### Self-esteem {#Sec8}

Rosenberg's self-esteem scale has 10 items, each rated on a five-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree) \[[@CR27]\], with a total score range of 10 to 50. Rosenberg defined self-esteem as an individual's sense of worthiness, which integrates self-respect and self-confidence. This measure detects feelings of self-acceptance, self-respect, and generally positive self-evaluation. Higher scores indicate greater feelings of self-acceptance, self-respect, and generally positive self-evaluation. We used a Korean version of the self-esteem scale which validated good reliability and validity for testing self-esteem at baseline \[[@CR28]\]. The Cronbach's alpha was 0.85 in this study.

### High risk of internet gaming disorder {#Sec9}

Self-reported IGD features were assessed by the IGUESS at both baseline and 12-month follow-up. This instrument was created based on the nine IGD criteria established by Diagnostic and Statistical Manual of Mental Disorders (DSM--5). Students were instructed to respond reflecting their gaming behavior within the last 12 months, with each item rated on a four-point scale: 0 = strongly disagree, 1 = somewhat disagree, 2 = somewhat agree, 3 = strongly agree). A higher score indicates greater IGD severity \[[@CR29]\]. A Cronbach's alpha of 0.80 was observed in this study.

### Covariates {#Sec10}

Possible confounding factors, including gender, age, family SES, and baseline IGUESS score, were obtained from the iCURE baseline data to control for these variables in the final model. The SES data were obtained from parents' self-evaluations using a seven-point visual analog scale from very low (1) to extremely high (7). SES was reclassified into the lower level of SES (from 1 to 3) and the higher level of SES (from 4 to 7).

Statistical analysis {#Sec11}
--------------------

Descriptive and correlation analyses were performed using SAS 9.4 (SAS Institute Inc., Cary, NC, USA). Descriptive data were summarized with numbers and percentages for the categorical variables or mean ± SD and ranges for the continuous variables. Structural equation modeling (SEM) was conducted to examine the measurement and mediation models using the Analysis of Moment Structures, version 23.0. (IBM Inc., Chicago, IL, USA). In a confirmatory factor analysis, convergent and discriminant validity examine the extent to which measures of a latent variable share their variance and how they are different from others, respectively. The criterion of Fornell--Larcker (1981) is commonly used to assess the degree of shared variance between the latent variables of the model \[[@CR30]\]. According to this criterion, convergent validity is assessed by means of: (1) factor loadings (standardized regression weights), (2) reliability (Cronbach's alpha), and (3) average variance extracted (AVE). The last entity measures the level of variance captured by a construct versus the variance due to measurement error. Values above 0.7 are considered very good and those between 0.7 and 0.5 is acceptable. Construct reliability (CR) measures whether a set of indicators representing a construct are consistent in their measurement, and it is customary to use the Cronbach's alpha \[[@CR31]\]--- values above 0.7 demonstrate that a scale is internally consistent --- for this purpose. In addition, we resolved to estimate the CR, which is a less biased estimate of reliability with an acceptable value of 0.7 and above. According to the Fornell--Larcker testing system, discriminant validity can be assessed by comparing the amount of the variance capture by the AVE construct and the shared variance with other constructs (standard error). The levels of the AVE for each construct should be greater than the squared correlation involving the constructs.

A bootstrapping procedure was used to test and verify the paths and indirect effects for statistical significance with bias-corrected methods \[[@CR32]\]. A model fit was assessed using the multiple fit indices in terms of absolute fit, incremental fit, and parsimony fit indices. The absolute fit indices included a chi-square ratio over the degrees of freedom (x^2^/df), the goodness-of-fit index (GFI), and the root mean square error of approximation (RMSEA). The incremental fit indices were assessed using the Tucker--Lewis Index (TLI), the normed fit index (NFI), and the comparative fit index (CFI). The adjusted goodness-of-fit index (AGFI) was used for parsimony fit indices. SEM literature suggests that a model fit is good when x^2^/df ≤ 3; CFI ≥ 0.90, TLI ≥ 0.90, GFI ≥ 0.90, NFI ≥ 0.90, RFI ≥ 0.90, AGFI ≥0.90, and RMSEA ≤0.06 \[[@CR33]\]. If the path was not statistically significant in the full hypothetical model, we deleted the insignificant path in the alternative model. We compared the model fit index of the two models and adopted the final model with paths that fit significantly better than others.

Results {#Sec12}
=======

Study population {#Sec13}
----------------

Of the 268 children, 125 (46.6%) were girls. Among the parents, 180 (67.2%) of the fathers and 177 (60.1%) of the mothers had 13 or more years of education. Most fathers (98.9%) and mothers (59.7%) were employed. For parent-reported family socioeconomic level, 75.7% of participants reported higher levels of SES. The average time spent on internet gaming was 39.4 ± 50.7 min per day during weekdays and 59.9 ± 74.8 min per day during weekend days (Table [1](#Tab1){ref-type="table"}). Table 1Children and parents information of 268 participantsVariablesn (%) or mean ± SDAge (years)9.4 ± 0.6Gender Male143 (53.4) Female125 (46.6)Years of father's education level 0--1288 (32.8)  ≥ 13180 (67.2)Years of mother's education level 0--1291 (33.9)  ≥ 13177 (60.1)Unemployment Father3 (1.1) Mother103 (40.3)Perceived socioeconomic status375 (16.2) Low65 (24.3) Middle to high203 (75.7)Average time spent playing Internet game during weekdays (minutes/day)39.4 ± 50.7Average time spent playing Internet game during weekend (minutes/day)59.9 ± 74.8

Descriptive statistics in the variables included in the SEM {#Sec14}
-----------------------------------------------------------

Correlations among indicators ranged from r = 0.27 to 0.63 and all of their coefficients were significantly correlated (*P* \< 0.001). A negative correlation was found between parental marital conflict and parent-child attachment. Both attachments to father and to mother were positively correlated with self-esteem. IGD features at 12 months were positively correlated with parental marital conflict and negatively correlated with parent-child attachment and self-esteem. Children raised in a family with marital conflict may be at risk of developing IGD features (Table [2](#Tab2){ref-type="table"}). Table 2Means, standard deviations, and correlation coefficients for variables12345MeanSDRange1. Parent marital conflict127.67.918--522. Attachment to father−0.49^\*^181.513.346--1003 Attachment to mother−0.42^\*^0.59^\*^19613.120--1004. Self-esteem−0.41^\*^0.58^\*^0.63^\*^129.94.89--365. Increases in IGD features^a^0.27^\*^−0.27^\*^−0.27^\*^−0.38^\*^12.73.00--18^\*^*p* \< 0.001^a^*IGD* Internet gaming disorder

Confirmatory factor analysis and convergent and discriminant validities {#Sec15}
-----------------------------------------------------------------------

In consistent with previous conceptualizations of parental marital conflict and attachment instruments, we created a single latent factor model of marital conflict using four indicators, in accordance with the scores on each of the four subscales measures of conflict frequency, intensity, stability, and lack of resolution. Both father-child attachment and mother-child attachment included the two subscales of acceptance and compliment. Self-esteem consisted of positivity and confidence indicators. All measurement models in our sample data were adequate. The Cronbach's alphas ranged from 0.71 to 0.94 in the measurement subscales. All factor loadings turned out to be greater than 0.5 and convergent validity of the model met the Fornell--Larcker criterion. All the AVE values were above 0.7, indicating a very good fit. Both the Cronbach's alpha coefficients and CR values were considered acceptable with the values above 0.7 (Table [3](#Tab3){ref-type="table"}). Table 3Summary of statistics of confirmatory factor analysisMeasurementConstructItemsCronbach's AlphaStandardized estimateAVE^a^CR^b^Parent marital conflictConflict irresolution60.780.610.92720.9869Conflict intensity50.710.580.92970.9845Conflict frequency40.710.660.95230.9875Conflict stability30.750.690.96170.9868Attachment to fatherAcceptance180.940.670.91970.9932Compliment70.710.510.79380.8851Attachment to motherAcceptance180.950.710.93620.9951Compliment70.670.510.71880.8363Self-esteemPositivity60.820.510.92510.9841Confidence40.740.690.93250.9821Increases in IGD features^c^9 IGD criteria90.810.570.95180.9942^a^AVE: average variance extracted^b^CR: construct reliability^c^IGD: Internet gaming disorder

Mediating roles of father-child and mother-child attachment and self-esteem on the association between parent marital conflict and risk of IGD {#Sec16}
----------------------------------------------------------------------------------------------------------------------------------------------

In the analysis of the full proposed hypothetical model, standardized regression coefficients were not statistically significant in the three paths, including "parental conflict → self-esteem," "attachment to father → increases in IGD features," and "attachment to mother → increases in IGD features" (Table [4](#Tab4){ref-type="table"}). We tested the alternative model after dropping the three insignificant paths in the hypothetical model. Table [5](#Tab5){ref-type="table"} summarizes the results of the model comparisons. The alternate model showed a relatively reasonable goodness-of-model-fit in the entire index (x^2^/df = 1.504, GFI =0.953, RMSEA =0.043, TLI =0.951, NFI =0.925, CFI =0.973, AGFI =0.921). The absolute fit indices, incremental fit indices, and parsimony fit indices were satisfied. These results indicated a significant role of attachment to parents and self-esteem in the mechanism explaining the relationship between parental marital conflict and increases in IGD features in children (Table [5](#Tab5){ref-type="table"}). Table 4Standardized regression estimates of each measurement for the hypothetical modelPathStandardized regression estimate*P* valueAttachment to father←Parental conflict−0.618\*\*\*Attachment to mother←Parental conflict−0.462\*\*\*Self-esteem←Attachment to father0.663\*\*\*Self-esteem←Attachment to mother0.2580.043Self-esteem←Parental conflict0.0640.468Conflict stability←Parental conflict0.797Conflict frequency←Parental conflict0.713\*\*\*Conflict intensity←Parental conflict0.643\*\*\*Conflict irresolution←Parental conflict0.849\*\*\*Acceptance←Attachment to father0.806Compliment←Attachment to father0.604\*\*\*Acceptance←Attachment to mother0.459Compliment←Attachment to mother0.938\*\*\*Positivity←Self-esteem0.898Confidence←Self-esteem0.614\*\*\*Increases in IGD features←Parental conflict0.2390.010Increases in IGD features←Self-esteem−0.3070.064Increases in IGD features←Attachment to father0.0840.674Increases in IGD features←Attachment to mother0.0610.572^\*\*\*^*P* \< 0.001Table 5The goodness-of-fit indices in the two modelsx^2^/dfGFIRMSEATLINFICFIAGFIHypothetical model3.8180.8860.1030.7810.8010.8410.818Alternate model1.5040.9530.0430.9510.9250.9730.921*df* degree of freedom, *GFI* goodness-of-fit index, *RMSEA* root mean square error of approximation, *TLI* Tucker--Lewis index, *NFI* normed fit index, *CFI* comparative fit index, *AGFI* adjusted goodness-of-fit index

Final structural equation model {#Sec17}
-------------------------------

In Fig. [2](#Fig2){ref-type="fig"}, standardized path coefficients are displayed in the final SEM, which demonstrates adequate goodness-of-fit measures (x^2^/df = 1.504, GFI =0.953, RMSEA =0.043, TLI =0.951, NFI =0.925, CFI =0.973, AGFI =0.921). This model revealed that parental marital conflict was positively correlated with increases in IGD features and negatively associated with parent-child attachment. Attachment was positively associated with self-esteem, and self-esteem was negatively associated with increases in IGD features. The direct effect of parental conflict on increases in IGD features was statistically significant (ß =0.206, *P* = 0.003). The indirect path for the role of father in self-esteem on the relationship between parental conflict on increases in IGD features was statistically significant (ß =0.078; − 0.62 × 0.60 × 0.21, *P* = 0.045). However, the indirect path for the role of mother in self-esteem was not statistically significant (ß =0.027; − 0.47 × 0.27 × 0.21, *P* = 0.081). Fig. 2The final model. The partial mediating influence of father-child attachment and off-spring's self-esteem on the relationships between parent marital conflict and increases in IGD features. All pathways are standardized coefficients. ^\*^*P* \< .05. Green lines indicate the direct effect of parental conflict on increases in IGD features (ß =0.206, *P* = 0.003). Blue lines indicate the indirect path for the role of father in self-esteem (ß =0.078; − 0.62 × 0.60 × 0.21, *P* = 0.045). Red dotted lines indicate the indirect path for the role of mother in self-esteem (ß =0.027; − 0.47 × 0.27 × 0.21, *P* = 0.081).

Direct effect, indirect effect, and total effect {#Sec18}
------------------------------------------------

In the alternate model, the direct effect was statistically significant, and parental marital conflict at baseline significantly predicted the increases in IGD features at 12-month follow-up after adjusting for gender, age, SES, and baseline IGUESS score (ß =0.206, *P* = 0.003). The indirect effect showed that attachment to father and self-esteem had significant mediating effects (ß =0.078. *P* = 0.045). However, attachment to mother and self-esteem had not statistically significant mediating effects (ß =0.027, *P* = 0.081) in children. The effect of parental conflict on increases in IGD features was partially mediated by father-child attachment through self-esteem (Table [6](#Tab6){ref-type="table"}). Table 6Total, direct, and indirect effects in the final structural equation modelPathways in the final structural equation modelTotal effectDirect effectIndirect effectParent marital conflict ➔ attachment ➔ self-esteem ➔ Increases in IGD features0.301^\*\*\*^Parent marital conflict ➔ Increases in IGD0.201^\*\*\*^Parent marital conflict ➔ attachment to father ➔ self-esteem ➔ Increases in IGD0.076^\*^Parent marital conflict ➔ attachment to mother ➔ self-esteem ➔ Increases in IGD0.026^\*^*P* \< 0.05, ^\*\*^*P* \< 0.01, ^\*\*\*^*P* \< 0.001; all *P* values calculated using the bias-corrected bootstrap procedure

Discussion {#Sec19}
==========

The present study examined the roles of parents-child attachments and self-esteem in mediation between parental marital conflict and increases in IGD features among pre-teens aged between 9 and 10. Our findings show that marital conflict at baseline was positively associated with increases in IGD features in children 12 months later, and this association was partially mediated by father-child attachment and self-esteem. This finding suggests that the child's attachment to a father may play a more important mediating role than attachment to a mother in the association between marital conflict and increases in IGD features in children.

Our findings show a significant direct effect in the association between parental marital conflict and increases in IGD features in children. Perceived marital conflict by children has been associated with addictive online behavior \[[@CR34], [@CR35]\]. Thus, children raised in a more conflict-prone family may be in danger of developing gaming problems. It is possible that, because children may not perceive parents' conflicts as manageable events, they may try to escape the stressful situations by spending more time in the virtual environments of online games. Similar findings have been reported regarding such problematic childhood behaviors as delinquency and substance abuse \[[@CR36], [@CR37]\], problematic alcohol use \[[@CR35], [@CR38]\], and maladjustment \[[@CR39]\].

The current study shows that self-esteem, coupled with father-child attachment, partially mediates the association of parental marital conflict with increases in IGD features in children. Parental marital conflict may cause poor father-child attachment, which in turn, leading to lower levels of self-esteem. Several studies have emphasized the father's role in the development of healthy emotional functioning in children. Attachment to fathers has been positively related to higher levels of self-esteem \[[@CR40]\]. Furthermore, children with positively involved fathers show more psychological adjustment, perform better in school, display less antisocial behavior, and have more successful intimate relationships than children with uninvolved fathers, or those with negatively involved fathers \[[@CR17], [@CR41]\]. When children have a quality relationship with their fathers, there is an increased likelihood that their adult life will be happy, satisfying, and characterized by lower degrees of psychological distress \[[@CR42]\]. In line with Bowlby's attachment theory of working models, when a child sees the parent as responsive, accepting, available, and independence-encouraging, a secure attachment develops and the children evaluate themselves as worthy. Furthermore, securely attached adolescents show higher levels of self-esteem than insecurely attached ones \[[@CR25], [@CR43]\].

In terms of the indirect effect, parental marital conflict could result in poor attachment to fathers and low self-esteem, with a subsequent impact on increases in IGD features in children. However, mother-child attachment and self-esteem do not appear to mediate the association between parental marital conflict and increases in IGD features. These findings are consistent with the results of previous longitudinal research \[[@CR13], [@CR44]\]. The findings could be interpreted in terms of the Bowlby's attachment theory, in which affective bonds between infant and caregiver, who is typically a mother, form during infancy. Considering that the participants in our research are elementary school students, it is possible that marital conflict negatively affects the attachment to a father and self-esteem. A literature review of previous studies seem to suggested that the relationship with father's could prevent IGD in adolescents \[[@CR6]\]. Good father-child relationship was the most important factor preventing problematic internet use in Chinese adolescents \[[@CR13]\]. Father-child relationship (but not mother-child relationship) played an important role in the relationship between parental monitoring and IGD in Chinese adolescents. A previous study examined the different impacts of mother- and father-child relationships on IGD \[[@CR44]\]. Unlike infancy, fatherhood influenced adolescent mental health more than motherhood. Father-child communication style plays an important role in the relationship between adolescent aggressiveness and risk of IGD in Korea \[[@CR45]\]. Those finding in line with our results in upbringing of father's role in adolescents' development.

A previous study reported on the mediating role of parent-child attachment between parental marital conflict and internet addiction in Chinese adolescents \[[@CR46]\]. These findings suggested that father-child attachment be more important than mother-child attachment on developing Internet addiction. Thus, those having attachment problems might resort to Internet gaming to avoid the emotional distress caused by attachment situations or to compensate their adverse relationship experiences \[[@CR47]\].

There were several limitations of this study. First, of the 1061 eligible students at six elementary schools, only 399 (37.6%) consented to participate in the iCURE study. Therefore, the results may not be reflective of all elementary school students in this jurisdiction. However, the demographic profile of our sample and daily internet gaming time were similar to those of Korean children based on the nation's annually reported data \[[@CR48]\]. Second, because the information was collected through self-administered questionnaires, we cannot rule out an over- or under-reporting in responding to the gaming-related or other questions. According to a previous finding conducted in a subsample of the iCURE study, the false-negative rate and the false-positive rate for self-reported IGD assessment was 44 and 9%, respectively \[[@CR49]\].

Third, at the time of the baseline assessment, the participants too young to perform web-based survey by themselves because they were not used to the data collecting method. A research assistant read the questions to help them with comprehension and to minimize time demands at the baseline assessment. In the 12-month follow-up assessments, the participants were able to complete the questionnaires on their own, using a web-based self-administration method, with a supervising research assistant available to answer questions. Compared to the self-administered method, there is a possibility of underestimation in the evaluation of IGD when the research assistant reads the questionnaire and answers it. However, the size of the underestimation would not have been large because the participants were pre-teens aged between 9 and 10.

Fourth, it is possible that the mother-child attachment mediating effect may not be reliable because of the small sample size. However, it seems that the mediating effect of father-child attachment through self-esteem was a more important mechanism than mother-child attachment in the association between parental marital conflict and increases in IGD features. Despite these limitations, there were several strengths of the current study. We used the 12-month follow-up cohort data to examine the directional hypotheses among relationships between parental marital conflict, parent-child attachment, self-esteem and increases in IGD features, using children without IGD and with current internet gaming use at baseline.

Conclusion {#Sec20}
==========

Parental marital conflict was associated with increases in IGD features in children in part through the effects of father-child attachment, and in turn, self-esteem. Higher levels of marital conflict may lay steppingstones to poor attachment with fathers, leading to lower levels of child self-esteem, which may influence children's problematic gaming behaviors. Our findings show that father-child attachment contributes importantly to self-esteem in children and that both father-child attachment and self-esteem may be important factors in controlling the incidence of IGD features. In the public health perspectives, the results of present study suggest that parents should be careful not to fight with each other at home to protect their children against having IGD. Also, health behavior interventions might benefit from a focus on both individuals' styles of attachment to father with the hope of increasing more secure attachments and increased availability of self-esteem for children under parents' marital conflicts.

IGD

:   Internet gaming disorder

iCURE

:   Internet User Cohort for Unbiased Recognition of Gaming Disorder in Early Adolescence

IGUESS

:   Internet Game Use-Elicited Symptom Screen

SES

:   Socioeconomic status

CPIC

:   Children's Perception of Intraparental Conflict Scale

IPPA-R

:   Inventory of Parent and Peer Attachment-Revised version

DSM--5

:   Diagnostic and Statistical Manual of Mental Disorders

SEM

:   Structural equation modeling

AVE

:   Average variance extracted
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:   Construct reliability

GFI

:   Goodness-of-fit index

RMSEA

:   Root mean square error of approximation
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AGFI
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